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Moderator
Dr. Malawista questioned whether Dr. Benach had convincingly demonstrated
phagocytosis (i.e., ingestion, as opposed to adherence) ofspirochetes by phagocytic
cells, in the work with radiolabeled spirochetes and with indirect immunofluores-
cence; he stated that even electronmicrographs can fail to distinguish ingestion from
invagination in a tangential cut. Dr. Kari Hovind-Hougen, who has often wrestled
with this problem, thought that Dr. Benach's electron micrograph of a neutrophil
with spirochetes convincingly demonstrated ingestion. Dr. Russell Johnson showed
some acridine orangestains ofhuman neutrophils with associatedspirochetes which,
by their red (rather than green) coloration, appeared to be dead. The initial query
was part of a larger question of whether spirochetes, like certain intracellular para-
sites, might find within macrophages a sequestered environment where they might
persist. That possibility had not yet been addressed.
Dr. Kornblatt asked Dr. Benach whether he had been able to see any spirochetes
in the skin lesions ofthe rabbit. Dr. Benach responded that he had done silver stains
and had not found them in the injected area. Nevertheless, eight to ten days after
intradermal inoculation of cultured spirochetes, he was able to recover spirochetes
from the blood.
Dr. Stenn questioned Dr. Sigal about the differing responses oflymphocytes dur-
ing the arthritis or the ECM phase ofthe illness and whether the latter were isolated
from skin lesions. Dr. Sigal answered that he had used peripheral blood mononu-
clear cells in each ofthe cases. He suggested that the difference may lie in the length
of exposure to the spirochete. Patients with erythema chronicum migrans had been
exposed to the organism for only some two to three weeks; their response was mini-
maland increased after therapy. In contrast, patients with arthritis had beenexposed
to the antigen for as long as seven years; their lymphocytes recognized the antigen
very well.
Dr. Ortel asked whether the mere presence ofimmune complexes meant that they
were involved in the pathogenesis of Lyme disease. Dr. Hardin responded that the
unique thing about Lyme disease is that one now has an antigen to look for in the
complexes. There is no evidence that the immune complexes are, in fact, directly
mediating tissue injury. There is a strong direct correlation between increases in
Clq-binding material and the number ofgranulocytes in thejoint space. Presumably
the immune complexes have something to do with the appearance of granulocytes
there, but whether this appearance has any relation to the synovial tissue injury is
presently unknown.
Dr. Burgdorfer asked whether one can draw parallels between a mammalian host
infected with spirochetes and an arthropod infected with spirochetes, with respect to
the capability of the spirochetes to invade indiviJual cells. Certainly all the known
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possess the capability to invade and survive in individual cells of arthropods; trans-
ovarian transmission is excellent evidence of this. Individual germinal cells are in-
vaded by the spirochetes, and the spirochetes survive and produce 100 percent in-
fection rates in ticks. Dr. Malawista stated that the question could be answered
in functional terms for Lyme disease in the human host. Since one can wipe out the
disease fairly rapidly with penicillin (which does not get into cells), then one can
assume that what Dr. Burgdorfer suggests does not happen. Treatment failure, on
the other hand, would be more ambiguous. Dr. Steere pointed out that Dr. Korn-
blatt will present data suggesting that it requires the tick or the tick-homogenate to
infect an animal, whereas cultured spirochetes can not do so. By the same token, to
take a cultured spirochete and mix it with monocytes may not be equivalent to tak-
ing the organism out of the tick and mixing it with monocytes.
Dr. Weber questioned whether the immune response observed represents the per-
sistence of the organism or a separate condition. Dr. Hardin stated that his belief
was that everything observed can be explained on the basis of an immune response
directed against the spirochete. When the organism is truly eradicated, the disease
will most likely go away. Parts of the organism-cell wall peptidoglycans, for ex-
ample-may be quite difficult to degrade and may cause persisting joint inflamma-
tion in chronically affected individuals.
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